Drought is an important factor reducing yield and quality of sugarcane. Root growth and 1 2 physiological traits are important for maximizing water uptake to improve drought resistance.
Relationships between root and physiological traits under stress and non-stress conditions
The correlations between stomatal conductance and total root length were positive and 3 0 7
significant both under well-watered conditions (r = 0.81, P≤ 0.01) and drought stress conditions (r = 0.75, P≤ 0.01) (Fig. 9c, 10c ), whereas the correlations between other 3 0 9
physiological traits and root traits were not significant. Under drought stress conditions and
well-watered conditions, K88-92, CP38-22 and MPT06-166 with high root lengths were 3 1 1 strongly associated with high stomatal conductance (Fig. 9c, 10c) .
Relative water content indicates the plant water status. Under drought stress at 90 DAT were significantly different for relative water content (Fig. 9b, 10b ). The would be due to difference in soil moisture content. Relative water content was appropriate 3 1 8
for evaluation of plant water status because the traits was associated soil moisture content.
1 9
For the genotypes (K88-92, MPT03-320, CP38-22, MPT06-166 and UT5) with high 3 2 0 total root length per plant under well-watered conditions, total root length was associated 3 2 1 with stomatal conductance (Fig. 10c ), whereas total root length was not associated with 3 2 2 relative water content (Fig. 10b ). Sugarcane genotypes were significantly different for total 3 2 3 root length under drought stress conditions. The correlation coefficients between root length 3 2 4
and shoot dry weight (Fig. 9a, 10a) , RWC (Fig. 9b, 10b) , SCMR (Fig. 9d, 10d ) and
chlorophyll fluorescence (Fig. 9e, 10e) were not significant. Root development for sugarcane growth 3 2 9
Root growth and distribution under diverse environments are important for predicting the physiological functions such as oxidative stress protection and a decrease in transpiration and in root growth higher than in shoot growth to take up more water. Under water-deficit
condition, translocation of assimilates to roots was higher than to shoots (Azhiri-Sigari et al., accumulation of root dry matter was on the expense of shoot growth, and the plants with adaptation to dry condition had higher root/shoot ratio. Once a decrease in the soil moisture
content is detected, the roots must expand their distribution patterns and elongate into deeper soil layers for extracting and engaging a larger soil volume for water. As soil moisture at the form substantial soil depths (Kavar et al., 2007) . This root system characteristic is an water deficit to search more water. The distribution of the root schemes depended strongly on
the soil moisture of the deeper soil layer. Root characteristic under water deficit
The water deficit might adversely affect root growth in the upper soil layers as the
upper soil layers are dryer than the lower soil layers. Root growth in upper soil layers is then limited by the drying soil, whereas root growth in the lower soil layers is still continued in
response to soil moisture. Root response to soil moisture in the lower soil is an important 3 6 2 character to enhance water extraction from the deeper soil and improve the plant's potentiality to resume growth during drought. It has been proposed that breeding for a narrow xylem plants to apply the subsoil water more slowly (Passioura, 1972 ). An attractive feature of this
proposal is that if the soil is damp, then there would be no growth consequence as the nodal 3 6 7 root structure, which is very extensive in the upper soil, can effectively supply the crop with The root system might be a more important sink than the top part of the plant under systems are considered to be essential in sustaining plant productivity under a water deficit.
The overall size of root systems is related to the acquisition of water and nutrients from the 4 1 1 soil and should be associated with drought resistance and yield performance under drought. Physiological traits under different water regimes
Shifts in allometry (metrics of root-to-shoot relationships) and shoot stature can compensate
for water shortage and, along with shifts in stand densities, can maintain stomatal
conductance under xeric conditions (Mencuccini, 2003; Maseda and Fernandez, 2006) . Root water-limited conditions. The rationale for imposing boundary conditions at the stem base is 4 2 0 that the water fluxes through the plant are primarily controlled by stomatal conductance.
2 1
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